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Commissioner for Patents 
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Alexandria, VA 22313-1450 

Dear Sir: 

I, Hiroaki Mitsuya, hereby declare and state that: 

1. I have considerable experience in the area of anti-HIV drug therapy and the 
problems associated with HIV drug resistance. I received an M.D. in 1975, and a Ph.D. in 
1982, from Kumamoto University School of Medicine. I have been conducting medical 
research at the National Institutes of Health for over twenty years, and specialize in anti-HIV 
research. I have authored over 250 articles relating to anti-HIV research and have been listed 
among the top 10 most cited AIDS researchers internationally. I am also on the Editorial 
Board of several scientific journals, including Antiviral Research, Journal of Enzyme 
Inhibition, and Antiviral Chemistry & Chemotherapy, I am currently Principal Investigator & 
Chief at the Experimental Retro virology Section, HIV and AIDS Malignancy Branch, of the 
National Cancer Institute. I am also Vice-Director at the University Hospital, National 
Kumamoto University School of Medicine. A copy of my Curriculum Vitae is attached. 

2. I am a named inventor in the above-captioned patent application ("present 
application"). 

3. I have studied the efficacy of compounds known as "TMC-1 14" and "TMC-126" 
against multi-drug resistant HIV in vitro. TMC-1 14 and TMC-126 are the first and second 
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compounds, respectively, identified in Table 4, p. 81, of the present application. The antiviral 
efficacies of TMC-1 14 and TMC-126 were evaluated against a panel of multiply mutated, multi- 
drug resistant HIV strains obtained from infected human patients who were not responsive to 
existing anti-HIV regimens. The results of my research have been published in Koh et al., 
Antimicrob. Agents Chemother., 47, 3123-3129 (2003); and Yoshimura et al.,J. Virol., 76, 
1349-1358 (2002), copies of which are attached. 

4. TMC-1 14 and TMC-126 exhibited extremely high and unprecedented broad- 
spectrum potency against all of the human strains of multi-drug resistant HIV tested in my 
laboratory. None of the drugs approved in the U.S. for human anti-HIV therapy have exhibited 
the broad- spectrum potency against multi-drug resistant HIV exhibited by TMC-1 14 and 
TMC-126. 

5. Structure-based studies, including X-ray crystallographic studies on the 
enzyme-inhibitor complex, suggest that TMC-1 14 and TMC-126 interact with HIV protease 
in regions of the active site that known protease inhibitors do not interact with. The broad- 
spectrum potency of TMC-1 14 and TMC-126 against diverse strains of multi-drug resistant 
HIV is believed to be at least partially attributable to the ability of these compounds to 
uniquely interact with specific regions in the active site of HIV protease. 

6. The research in this field as a whole, including my own research, demonstrates 
that TMC-1 14 and TMC-126 should effectively inhibit new strains of multi-drug resistant 
HIV that emerge in humans undergoing anti-HIV therapy. 

7. While it is believed that HIV ultimately can produce strains that are resistant 
to any existing anti-HIV agent (including TMC-1 14 and TMC-126), the research in this field 
as a whole, including my own research, demonstrates that TMC-1 14 and TMC-126 should 
significantly delay the emergence of HIV resistance in vivo. In this regard, TMC-1 14 and 
TMC-126 should significantly prolong the lives of HIV-infected humans who are at risk of 
dying as a result of multi-drug resistant HIV infection. 

8. The research in this field as a whole, including my own research, 
demonstrates that TMC-1 14 and TMC-126 should be therapeutically effective for treating 
existing infections with multi-drug resistant HIV in vivo. 



2 



In re application of; Erickson et al. 
Application No.: 09/720,276 

9. The present application provides biological data, e.g., multi-drug resistant HIV 
antiviral data, including the results of my own research, human protein binding studies, and 
in vivo data. The biological data provided by the present application, in view of the HIV 
protease inhibitor technology generally known in the art at the time that the present 
application was filed, demonstrate that the exemplified compounds should be therapeutically 
effective in vivo. 

10. Clinical studies have confirmed that TMC- 1 14 is in fact orally efficacious in 
humans for treating multi-drug -resistant HIV infection. The results of these clinical studies 
have been disclosed by Arasteh et aL, 10 th CROI, Feb 10-14, 2003, Session 4/Abst# 8, a copy 
of which is attached. 

1 L I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment; or both, under/ 1001 of Title 18 of the United 
States Code, and that such willful, false statements may jeopardize the validity of the application 
or any patent issued thereon. 





Hiroaki Mitsuya, M.D., Ph.D. 



Present Address 
Phone 
Birth Date 
Birth Place 
Citizenship 



CURRICULUM VITAE 
Hiroaki Mitsuya, M.D., Ph.D. 

4601 North Park Avenue, #1010, Chevy Chase, MD 20815 

301-657-1189 

August 9, 1950 

Sasebo, Nagasaki, Japan 

Japan (US green card holder) 



Education September 1982 

March 1975 
March 1969 



Received a Ph.D. degree (Doctor of Medical 
Science) from Kumamoto University School 
of Medicine, Honjo 1-1-1, Kumamoto 860, 
Japan 

Received an M.D. degree from Kumamoto 
University School of Medicine 
Graduated Sasebo North High School, 
Hachiman-Cho 6-31, Sasebo 857, Japan 



Work Experience July 2001 - Present 

Principal Investigator & Chief, Experimental 
Retrovirology Section, HIV and AIDS 
Malignancy Branch, National Cancer 
Institute, 9000 Rockville Pike, Bethesda, 
MD 20892 

April 2000 - Present 

Vice-Director, University Hospital, National 
Kumamoto University School of Medicine, 
Kumamoto 860, Japan 

April 2000-Present 

Director, Department of Infectious Diseases, 
University Hospital, National Kumamoto 
University School of Medicine, Kumamoto 
860, Japan 

April 1998 -Present 

Director, Center for Clinical Trials, 
University Hospital, National Kumamoto 
University School of Medicine, Kumamoto 
860, Japan 

April 1997 - Present 

Professor of Medicine and Chairman, 
Department of Internal Medicine II, 
Kumamoto University School of Medicine, 
Kumamoto 860, Japan 
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Editorial Boards 



April 1997- July 2001 

Principal Investigator & Chief, Experimental 
Retrovirology Section, Medicine Branch, 
National Cancer Institute, 9000 Rockville 
Pike, Bethesda, MD 20892 

July 1991 - March 1997 

Chief, Experimental Retrovirology Section, 
Medicine Branch, National Cancer Institute, 
9000 Rockville Pike, Bethesda, MD 20892 

February 1989- July 1991 

Senior Investigator, Clinical Oncology 
Program, National Cancer Institute, 9000 
Rockville Pike, Bethesda, MD 20892. 

December 1988 - February 1989 

Visiting Scientist, Clinical Oncology 
Program, National Cancer Institute 

February 1984 - December 1988 

Cancer Expert, Clinical Oncology Program, 
National Cancer Institute 

October 1983 - February 1984 

Visiting Fellow, Clinical Oncology Program, 
National Cancer Institute 

October 1982 - September 1983 

Visiting Fellow, Metabolism Branch, 
National Cancer Institute 

February 1980 - September 1982 

Instructor, Department of Internal Medicine 
II, Kumamoto University School of 
Medicine 

April 1977 - January 1980 

Research/Clinical Fellow, Department of 
Internal Medicine II, Kumamoto University 
School of Medicine 

June 1975 -March 1977 

Resident, Dept of Internal Medicine II, 
Kumamoto University School of Medicine 



Editorial Board 
Editorial Board 
Editor 



Editorial Board 
Editor 

Editorial Board 



Antiviral Research, April 1992 - present 

Journal of Enzyme Inhibition, April 1992 - present 

Special Issue on "Inhibitors of HIV-1 Reverse Transcriptase and 

Protease as Therapeutics of AIDS", Journal of Enzyme Inhibition, 

April issue, 1992 

Antiviral Chemistry & Chemotherapy, March 1993 - present 
"Anti-HIV nucleosides: Past, Present, and Future", Molecular 
Biology Intelligence Unit, R.G. Landes Company, Austin, 1997. 
Critical Reviews in Oncology/Hematology (1998 - Present) 
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Honors and Awards 



American Society for Clinical Investigation (Member) 

American Association of Immunologists 

Fogarty International Visiting Fellow Scholarship, 1982-1983 

Invention Award, National Cancer Institute, 1989 

Special Act/Service Award, National Cancer Institute, 1990 

US Department of Commerce Inventor's Awards -1987, 1989, 1989, 1989, 1990, 1991, 1992, 
1995,1996,1996,1996,1997 



NIH Directors Award, National Institutes of Health, 1992 

"For important discoveries relating to infection with the 
human immunodeficiency virus and its therapy" 

Outstanding Paper Award, Controlled Release Society, 1993 

Anderson, B.D., Baker, D.C., Galinsky, R.E., Hoesterey, 
B.H., Morgan, M, Murakami, K., and Mitsuya, H.: 
Approaches toward the optimization of CNS uptake of anti- 
AIDS agents. J. Controlled Release, 19:219-230, 1992. 

Among top 10 most cited AIDS researchers internationally, 1988-1992. Appearing in Science 
260:1262, 1992. 

NIH Intramural AIDS Targeted Antiviral Program Fund Award, 1993, 1994 

Agents for Change Clinician Scientists Award 2000 (May 2000 in Stockholm; Glaxo-Wellcome) 
to: Yoshimura, K., Kato, R., Yusa, K., Kavlick, M.F., Maroun, V., Nguyen, A., Mimoto, T., 
Ueno, T., Shintani, M., Falloon, J., Masur, H., Hayashi, H., Erickson, J., and Mitsuya, H. (1999) 
JE-2147: a novel dipeptide protease inhibitor (PI) that potently inhibits multi-PI resistant HIV-1. 
Proc. Natl. Acad Set USA, 96: 8675-8680. 



Professional Activities (Selected) 

American Federation for Clinical Research 
American Association for the Advancement of Science 
International Society of Antiviral Research 
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Special Review Committee for National Institute of Allergy and Infectious Diseases 
(NIAID) for evaluation of the Multicenter AIDS Cohort Study and Its Data Center, and 
the San Francisco Men's Health Study, 1991. 

Session Organizer for the Gordon Research Conference on Chemotherapy of AIDS, 
Oxnard, California, March 15-20, 1992 

Discussion Leader for the Gordon Research Conference on Chemotherapy of AIDS, 
Oxnard, California, March 22-26, 1993 

International Scientific Advisory Board for the Vlth International Antiviral Symposium, 
Nice, France, June 7-10, 1994 

International Program Committee for the Xth International Conference on AIDS, 
Yokohamam, Japan, August 7-12, 1994 

International Scientific Committee for the Conference on Overview and Status of HIV: 
The Disease, Prevention, and/or Control, Pavia, Italy, October 1-4, 1995 

Co-organizer for the Conference on HIV-1 Infection and Cellular Metabolism, S. 
Patrignano, Corione, Italy, October 5 and 6, 1995 

Organizing Committee, Ninth International Conference on Human Retrovirology: HTLV 
and related viruses, Kagoshima, April 5-9, 1999 

Co-Chair, Special Task Force for Guidelines of Antiviral Therapy of HTV-1 Infecion, 
Japan. 1998 - Present. 

Governing Council, International AIDS Society. 1999 - present. 

Scientific Committee, HIV DART 2002, Frontiers in Drug Development fro 
Antiretro viral Therapipes, Naples, Florida, December 15-19, 2002. 

Scientific Programme Committee, The 2nd IAS Conference on HIV Pathogenesis and 
Treatment, Paris, France, July 13-17, 2003 

International Program Committee for the XVth International Conference on AIDS, 
Bangkok, Thailand, July 11-16, 2004. 



Other Responsibilities 

Chairman, The Board of Directors, Washington, D.C. Japanese Language School (Non- 
profit Organization). January 1993 to December 1993 
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Selected Major Invited Lectureships 
Plenary Speaker (Invited) 

Plenary Speaker (Invited) 

Plenary Speaker (Invited) 

Plenary Speaker (Invited) 
Plenary Speaker (Invited) 
Speaker (Invited) 

Speaker (Invited) 

Plenary Speaker (Invited) 

Speaker (Invited) 

Speaker and Session Organizer 
(Invited) 

Plenary Speaker (Invited) 
Plenary Speaker (Invited) 



UCLA Symposium on "Human Retroviruses, 
Cancer, and AIDS: Approaches to Prevention and 
Therapy", Keystone, Colorado, April 1-6, 1987 

UCLA Symposium on "Mechanisms of Action and 
Therapeutic Applications of Biologicals in Cancer 
and Immune Deficiency Disorders", Keystone, 
Colorado, April 23-30, 1988 

FASEB Summer Conference on "Molecular 
Biology and Infectious Diseases", Copper 
Mountain, Colorado, July 17-22, 1988 

Symposium on Human Retroviruses and AIDS, 
Taipei, Republic of China, November 11-13, 1988 

UCLA Symposium on "Human Retroviruses", 
Tamarron, Colorado, February 4-11, 1989 

International Workshop on "Pathogenesis and 
Prevention of Hepatocellular Carcinoma", Oahu, 
Hawaii, February 13-15, 1989 

Xlth International Symposium for Comparative 
Research on Leukemia and Related Diseases, 
Denver and Vail, Colorado, October 7-12, 1989 

Royal Society of Medicine Meeting on Applications 
of Biotechnology in Therapeutics and Preventive 
Medicine, Southampton, England, December 4-6, 
1989 

First International Workshop on Viral Quantitation 
in HIV Infection, Paris, France, June 13-14, 1991 

Gordon Research Conference on "Chemotherapy 
of AIDS", Oxnard, CA, March 15-20, 1992 

Vth World Conference on Clinical Pharmacology 
and Therapeutics, Yokohama, Japan, July 26-31, 
1992 

First Asian Pacific Congress of Allergology and 
Immunology, Bangkok, Thailand, November 22-26, 
1992 
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Speaker and Discussion Leader (Invited) 



Gordon Research Conference on "Chemotherapy of 



Plenary Speaker (Invited) 

Plenary Speaker (Invited) 
Speaker (Invited) 

Speaker (Invited) 



Speaker and Scientific Advisory Board 
Round-Table Session Organizer and 



Keystone Symposium on "Frontiers in HIV 
Pathogenesis", Albuquerque, New Mexico, March 
29- April 4, 1993 

18th Int'l Congress of Chemotherapy, Stockholm, 
Sweden, June 27-July 2, 1 993 

Second International Workshop on Viral Quantita- 
tation in HIV Infection, Paris, France, June 3-4, 
1993. 

1st International Meeting on Myotoxicity and 
Neurotoxicity of Antiretroviral Nucleotide 
Analogues, L'Aquila and Rome, Italy, March 19-25, 
1994 

Vlth International Antiviral (Invited) Symposium, 
Nice, France, June 7-10, 1994 

Xth International Conference on International 
Program Committee (Invited) AIDS, Yokohama, 
Japan, August 7-12, 1994 



Speaker, Chairman, International Scientific Committee 



(Invited) 



Co-organizer, Speaker, Chairman 
(Invited) 



Speaker (Invited) 



Speaker (Invited) 



Speaker (Invited) 



The Conference on Overview and Status of HIV: 
The Disease, Prevention, and Control, Pavia, Italy, 
October 1-4, 1995 

The First International Conference on HIV-1 
Infection and Cellular Metabolism, S. Patrignano, 
Corione, Italy, October 5 and 6, 1995 

New Research Trends in Immunological Diseases, 
Second Green Cross International Symposium, 
Osaka, Japan, October 20-21, 1995. 

Symposium on Molecular Insights into the Targets 
of HIV-1 Therapy. Stanford, California, May 10, 
1996. 

The Japanese Society for Investigative Dermatology 
21st Annual Meeting, Tokyo, Japan, July 26-27, 
1996. 
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Speaker (Invited) Course 6, "STD and AIDS" in the 19th World 

Congress of Dermatology, Sydney, Australia, June 
15-20, 1997. 

Speaker (Invited) Japan-France AIDS Cooperative Study Conference, 

Tokyo, Japan, December 4-5, 1998 

Speaker (Invited) International Symposium on HIV, Leukemia and 

Opportunistic Cancers, organized by Harvard AIDS 
Institute, May 23-28, 1999, Marrakech, Morocco 

Speaker (Invited) US-Japan AIDS Cooperative Study Conference, 

Toyama, Japan, March 17-19, 1999. 

Speaker and Steering Committee US-Japan AIDS Cooperative Study Conference, 

Santa Fe, March 17-19, 2000. 

Speaker (Invited) and Advisory Board 8th International Antiviral Symposium, Kagoshima, 

Japan, November 19-21, 2000. 

Co-organizer US-Japan AIDS Cooperative Study Conference, 

Kumamoto, March 2 1 -24, 200 1 . 

Speaker and Steering Committee US-Japan AIDS Cooperative Study Conference, 

Seattle, WA, March 1 7-19, 2002. 

Moderator 26th International Congress of Internal Medicine, 

Kyoto, May 26-29, 2002 

Speaker (Invited) and Scientific Committee HIV DART 2002: Frontiers in Drug Development 

of Antiretroviral Therapies, Naples, Florida, 
December 15-19, 2002 

Speaker and Steering Committee US-Japan AIDS Cooperative Study Conference, 

Okinawa, Japan, March 5-7, 2003. 

Speaker and Moderator 10th Conference on Retroviruses and Opportunistic 

Infections, Boston, MA, February 11-15, 2003. 

Moderator and Scientific Committee The 2nd IAS Conference on HIV Pathogenesis and 

Treatment, Paris, France, July 13-17, 2003 

Speaker and Steering Committee US-Japan AIDS Cooperative Study Conference, 

Nashville, Tennessee, March 8-10, 2004. 



HM-7 



MAJOR REVIEWS: 



1. MITSUYA, H. and Broder, S. Strategies for anti-retro viral therapy of patients with 
AIDS. Nature, 325:773-778, 1987. 

2. MITSUYA, H., Yarchoan, R. 5 and Broder, S.: Molecular targets for antiviral therapy 
against AIDS. Science, 249:1533-1544, 1990. 

3. MITSUYA, H., Yarchoan, R., Kageyama, S., and Broder, S. Targeted therapy of human 
immunodeficiency virus-related disease. FASEBJ. 5:2369-2381,1991. 

4. MITSUYA, H. Overview: Development of inhibitors of reverse transcriptase and 
protease as therapeutics against HIV infection. J. Enzyme Inhibition. 6:1-8, 1992. 

5. MITSUYA, H. and Yarchoan, R. Development of antiretroviral therapy for AIDS and 
related disorders. In "Textbook of AIDS Medicine" (ed. Broder, S., Merigan, T., and 
Bolognesi, D.), Williams & Wilkins, Baltimore, pp. 721-742, 1994 

6. Anderson, B.D. and MITSUYA, H, Reverse transcriptase as a target for AIDS therapy. In 
"Design of Enzyme Inhibitors as Drugs, Volume 2" (Ed. M. Sandler and H.J. Smith) 
Oxford University Press, Oxford, pp.290-332, 1994 

7. MITSUYA, H. "Anti-HIV nucleosides: Past, Present, and Future^ (Ed. H. Mitsuya), 
R.G. Landes Company, Austin, 1997. 

8. MITSUYA, H. and Erickson, J. Discovery and development of antiretroviral therapeutics 
for HIV infection. In: Textbook of AIDS medicine, edited by Merigan, Bartlett, and 
Bolgnesi, Williams & Wilkins, Baltimore, pp. 751-780, 1999. 

9. Kavlick, M.F. and MITSUYA, H. Emergence of drug resistant HIV-1 variants and their 
impact on antiretroviral therapy of HIV-1 infection. In "The Art of Antiretroviral Therapy 
" (Ed. Erik De Clercq) American Society for Microbiology, Washington, D.C. pp. 279- 
312,2001 
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First Clinical Results on Anti retroviral Activity, 
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Background: TMC1 14 is a Protease Inhibitor (PI) with potent in vitro antiviral 
activity against wild-type and Pi-resistant HIV-1. The study objective was to 
evaluate the activity, safety, and pharmacokinetics of TMC1 14 with low dose 
ritonavir (TMC1 14/r) in multiple Pi-experienced patients (pts) currently failing a 
Pi-containing regimen at study entry. 

Methods: Open, randomized Phase Ha study in 50 multiple Pi-experienced pts. 
TMC1 14/r was substituted for the failing PI(s); all other ARVs were not changed. 
Pts received TMC1 14/r at doses of 300/100 mg bid (A: n = 13), 600/100 mg bid 
(B: n = 12), 900/100 mg qd (C: n = 13) or continued the failing regimen (D: n = 
12). Pts received TMC1 14/r for 14 days after which it was discontinued and 
changes in ART were permitted. 

Results: Median baseline plasma HIV-1 RNA for the study group was 4.3 log 10 
and median baseline CD4 cell count was 297/uL. Median number of previously 
used Pis was: A:3, B:3, C:4, D:3. Median number of Pis within the range of drug 
susceptibility (Antivirogram) was A:l, B:l, C:0, and D:l. The median number of 
primary PI mutations was A:7, B:6, C:7, and D:8. In the ITT analysis, the median 
change in plasma HIV-1 RNA (log 10) from baseline to day 14 in arms A, B, C and 
D was -1 .24, -1.50, -1.13 and +0.02 (p < 0.001). The range of HIV-1 RNA 
reduction in the treatment arms was -0.47 to -2.5 loglO (median -1.35). In arms A, 
B, C, and D, 69%, 92%, 69%, and 17% had at least a 1.0 loglO reduction in HIV-1 



RNA, respectively, and in the TMC1 14/r groups, 97% had at least a 0.50 loglO 
reduction from baseline. 

Median TMC1 14 Cmin and AUC24h at day 14 in Arms A, B, and C were 1.2 
ug/ml and 53.3 ug.h/ml, 1.4 ug/ml and 60.4 ug.h/ml, and 1.6 ug/ml and 67.9 
ug.h/ml, respectively. 

Treatment with TMC1 14/r was generally well tolerated. The most commonly 
reported AEs were GI events. One (1) pt in arm C discontinued treatment due to GI 
discomfort and 1 pt in arm B had an SAE (hepatitis). Overall, in the TMC1 14/r 
arms, 2, 2, and 1 pts had a grade 3/4 ALT, AST or GGT elevations, respectively. 
One (1) pt in the control group had a grade 3 AST. 

Conclusions: TMC1 14/r exhibited potent antiretroviral activity and favorable 
pharmacokinetics when given for 14 days to multiple Pi-experienced pts currently 
failing a Pi-containing regimen. For the TMC1 14/r arms, maximum and median 
changes in HIV-1 RNA (log 10) were -2.49 and -1.35 copies/ml, respectively. 
TMC1 14/r was generally well tolerated. 



